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background:  Both cardiopulmonary exercise testing (CPET)-derived variables and the reduction in heart rate (HR) over the first minute 
of recovery (HRR) have a well-established role in the prognostic characterization of heart failure patients. There is lack of evidence in 
literature addressing the HRR reduction in healthy subjects at risk for cardiovascular (CV) events and normal left ventricular ejection 
fraction. A functional characterization may help to better define cardiovascular (CV) risk profile and preventive targets.
Methods:  557 healthy subjects enrolled in the EURO EX trial, (mean age 60±14 years; male 49%; BMI 28±5 kg/m2) with different CV risk 
factors (hypertension 66%, dyslipidemia 48%, smoking habit 19%, diabetes 16%) underwent a maximal CPET with personalized ramp 
protocol.
Results:  The population was divided into two groups according to HRR</≥12 bpm. Group A patients (HRR 6±4 bpm) were older and had 
a higher BMI than group B patients (HRR 20±4 bpm). Group A patients had a lower peak VO2 and at anaerobic threshold (VO2@AT), a 
reduced peak O2 pulse, higher VE/VCO2 slope, a reduced HR reserve during exercise and higher rest blood pressure (BP).
conclusion:  In a population of subjects at risk for CV events, an impaired HRR is associated with a worse gas exchange profile (lower 
exercise tolerance and impaired ventilatory efficiency), higher rest BP and exercise HR reserve impairment. Our data expand the 
information on CV risk phenotypes whose true impact seems to be worth of further investigation.
Variables Group A (n=173) HRR<12 bpm Group B (n=384)HRR≥12 bpm P value
Age, y 67±11 57±14 <.01
BMI, kg/m2 30±6 27±5 <.01
Peak VO2, ml/kg/min 16±5 20.6±7.3 <.01
% predicted VO2, % 69±20 73.4±21 .01
Peak workload, Watt 112±50 122±48 .04
VO2@AT, ml/kg/min 13±3.9 15.3±5.4 <.01
Peak O2 pulse, ml/beat 10.4±3.8 11±3.7 <.01
VE/VCO2 slope 26.8±4.5 25.7±3.4 <.01
Peak RER 1.16±0.15 1.21±0.13 <.01
Rest HR, bpm 84±16 79±15 <.01
Peak HR, bpm 123±24 138±22 <.01
Rest SBP, mmHg 140±18 132±16 <.01
Rest DBP, mmHg 82±7 81±7 .03
